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Abstract Climate adaptation is a complex task sur-
rounded by uncertainty. To support climate adaptation
policies, a new scenario approach is pursued to explore
possible discontinuous future developments of societal
perspectives on climate adaptation issues. The scenario
approach was tested for a case study on Dutch river man-
agement. In a series of scenario development workshops, a
select group of stakeholders explored the perspectives on
the management of the River Meuse in the past, present,
and future. The process was supported by an analytical
perspectives mapping tool to illustrate and analyze the
development of perspectives over time. The process and
analytical tools contributed to insight into the drivers of
perspective change for the case study at hand. Moreover,
the stakeholders highlighted the potential of the approach
for water management policy for creating awareness about
the plurality of perspectives and the dynamics of perspec-
tive change, monitoring perspectives and perspective
change as part of a flexible policy approach, and antic-
ipating on the occurrence of shock events. Further work is
required to better represent the social dynamics of per-
spectives change, to better empirically ground the per-
spective change model, and to apply integrated water
models in the scenario development process to assess
water–society interactions.
Keywords Scenario analysis  River management 
Perspectives mapping tool  Stakeholder participation 
Climate adaptation
Introduction
Global climate is changing. Increasing global temperature,
and the associated change of regional weather patterns, is
expected to cause significant impacts for water systems,
ecosystems, food security, coastal management, and health
(IPCC 2007). The current challenge is to design and
implement both effective mitigation strategies to avoid
‘‘dangerous climate change’’, and adaptation strategies to
adapt to the unavoidable climate change (Hulme et al.
2009; Richardson et al. 2009). This paper focuses on the
issue of climate adaptation in Dutch river management.
Here, adaptation is necessary to cope with expected
increases in both flood risk and drought problems, as a
combined result of climate change, urbanization, and
increasing water demand (Valkering 2009).
Climate adaptation, however, is not an easy task, among
others because it is surrounded by uncertainty. One may
consider uncertainty in the natural environment (e.g. the
magnitude of regional climate change and its impacts on
regional water systems) and in the socioeconomic context
(economic and demographic development), to name but a
few. A specific uncertainty considered in this paper is the
societal response to climate change. Will people continue
to regard climate change as a major problem, or will the
concern fade? Will people put the climate adaptation issue
in the hands of governments, or will people take their own
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responsibility? How will the dominant societal attitude
toward various river management approaches—such as
dike-building, natural river restoration, and flood adapta-
tion—develop? In other words, how might the societal
perspective1 on climate adaptation co-evolve with the
development of climate, the river system, and the broader
socioeconomic context, and what are the consequences for
climate adaptation policy?
Uncertainty can be explored through scenario analysis.
A variety of scenario analysis approaches currently exist,
including quantitative and qualitative approaches, fore-
casting and back-casting studies, descriptive and normative
scenario types, and combinations of those, each with their
own strengths and weaknesses (see Bishop et al. 2007; Van
Notten 2005; Swart et al. 2004 for overviews). Current
scenario studies, however, are subject to two (closely
related) limitations. First, they tend to reflect only implic-
itly the development of societal perspectives on the issue
under concern. They tend to focus on ‘conventional’
uncertainties—e.g. in climate, demography, land use, and
economy—and much less on the development of problem
perceptions and ‘new ways of thinking’ emerging in a
society. Second, current scenarios tend to reflect rather
linear development paths, in which context developments,
lifestyles, and policies develop in continuous trends.
Reality, however, tends to exhibit strongly discontinuous
developments, notably as a society responds to events and
perceived developments. Including those types of dynam-
ics in scenarios is considered a main challenge in scenario
development practice (Van Asselt et al. 2005; Van Notten
2005).
This paper seeks to address this challenge. It aims to
develop a novel way to coherently explore the dynamics of
societal perspective change in scenario analysis for a cli-
mate adaptation issue. This approach builds upon so-called
perspective-based scenario analysis. This method was
developed for the integrated modeling of global change
(De Vries 2001; Hoekstra 1998; Rotmans and de Vries
1997; Van Asselt and Rotmans 1996). It has also been
applied to develop long-term scenarios for the Rhine and
Meuse in the Netherlands (Middelkoop et al. 2004; Van
Asselt et al. 2001). In perspective-based scenario analysis,
one generally adopts the typology of perspectives of Cul-
tural Theory (Thompson et al. 1990) to map out different
interpretations of uncertainties and management prefer-
ences as part of distinct, stereotype cultural worldviews,
and management styles. Different combinations of world-
views and management styles then generate different future
images, which are further analyzed.
Our scenario approach aims to extend this method by
describing the ‘real-world’ societal perspectives in the sce-
narios (rather than only the stereotypical ones), and by
including the dynamics that may eventually lead to per-
spective change. This ‘extended perspectives approach’ was
developed and tested in the project ‘Perspectives in Inte-
grated Water Management’ (Valkering et al. 2008) that
focussed on the management of the River Meuse in the Dutch
Province of Limburg. The backbone of this project was
formed by a participatory scenario development process—
addressing societal perspectives in the past, present and
future—supported by an analytical perspectives mapping
tool. The project is best described as a pilot study, an
‘experiment’ to explore a novel method for participatory
scenario development, and to assess its potential for repre-
senting societal responses in the form of perspective change,
and for supporting water management and climate adapta-
tion policy. The main research questions addressed in this
paper therefore are the following:
• How to systematically include societal perspective
dynamics in scenario analysis?
• To what extent does the extended perspectives
approach provide insights into the drivers of perspec-
tive change?
• What is the potential contribution of the extended
perspectives approach for supporting water manage-
ment policy and societal learning?
‘‘Towards scenario analysis of perspective change’’
describes our point of departure (perspective-based sce-
nario analysis) and the analytical perspectives mapping
tool. ‘‘Case study of the River Meuse’’ presents the results
of the case study of the Meuse in Limburg. ‘‘Discussion
and outlook’’ discusses main lessons learned (on the basis
of the questions above) and sketches avenues for further
development of the scenario methodology. ‘‘Conclusion’’
presents our main conclusions.
Towards scenario analysis of perspective change
Scenario analysis
Scenario analysis is a means for structured thinking about
the future (Rothman 2006). In this paper, scenarios are
defined as ‘‘coherent descriptions of alternative hypotheti-
cal futures that reflect different perspectives on past,
present and future developments, which can serve as a
basis for action’’ (Van Notten 2005). This definition
reflects that scenarios are not predictions, but rather
explorations of hypothetical futures, that they describe both
an end-state as well as the trajectories leading to that state,
and that the description should be coherent, meaning that
1 A formal definition of the term ‘perspective’ is given in ‘‘Perspec-
tive-based scenario analysis’’.
230 P. Valkering et al.
123
causal relations are reflected in a valid way. The scenario
descriptions can be qualitative (narrative) and/or quantita-
tive, often containing a mix of both. Scenario analysis may
serve a number of goals: to illuminate potential future
problems, to explore policy alternatives in the face of
uncertainty, to share understanding and concerns, to
uncover and test assumptions, and to help identify choices
and make decisions (Rothman 2006).
Perspective-based scenario analysis
Perspective-based scenario analysis is based upon the
pluralistic approach of Van Asselt (2000). Pluralism
implies that different perspectives on uncertainty are
legitimate. A perspective is thereby defined as ‘‘a coherent
and consistent description of the perceptual screen through
which (groups of) people interpret or make sense of the
world and its social dimensions, and which guide them in
acting’’ (Van Asselt 2000). It includes the fundamental
values, beliefs, and norms on the basis of which one
interprets uncertainty and decides upon actions to take. A
perspective thus contains a ‘worldview’ (how the world is
perceived) and a ‘management style’ (how they act upon
it). In perspective-based scenario analysis, one generally
draws from the group-grid typology of Cultural Theory
(Thompson et al. 1990) to delineate a number of stereo-
typical perspectives. These map out the extreme (but still
legitimate) ways of interpreting uncertainty. Out of the five
different ‘ways of life’, three are generally used: the hier-
archist, the egalitarian, and the individualist2 (see Fig. 1).
Each stereotypical perspective holds a fundamentally
different view on water management (see Hoekstra 1998;
Valkering et al. 2008; Van Asselt et al. 2001; Verweij and
Thompson 2006). In perspective-based scenario analysis,
these views are translated into consistent interpretations of
uncertainty (as part of the world view) and a corresponding
choice of management style. Different combinations of
world views and management styles then generate different
futures that portray diverging developments of the water
system and its broader context. By testing the management
styles under different world views, the robustness of the
management styles can be assessed (the so-called utopia-
dystopia analysis). The perspective-based scenario study
for the Dutch Rhine and Meuse, for example, showed that
the hierarchist management style—often followed in Dutch
water management—focussed on ‘win–win’ solutions, may
lead to loose-loose situations if climate change turns out
more severe than expected from the hierarchist world view
(Middelkoop et al. 2004; Van Asselt et al. 2001).
A key characteristic of perspective-based scenario
analysis is that the set of scenario archetypes (i.e. the ste-
reotypical perspectives) is imposed top-down on the sce-
nario process, rather then allowing archetypes to emerge,
e.g. by working with scenario-axis (Van ’t Klooster and
Van Asselt 2006), or through the clustering of storylines
(Van Asselt et al. 2005). Although this procedure can be
considered as a constraint, it is considered a strength at the
same time. First, it allows for a consistent classification of
a broad range of uncertainties, rather than focusing on a
limited number of salient drivers. Second, it ensures that a
diverse range of perspectives is included in the scenario
study, whereas using other approaches, different scenarios
may reflect similar perspectives (Van Asselt et al. 2001).
Points of improvement
Despite the added value of perspective-based scenario
analysis ‘as-it-is’ for the assessment of water management
strategies, we formulate two main points of improvement (see
also Van Asselt et al. 2001). First, the use of stereotypical
perspectives runs the risk of ignoring the ‘real’ perspectives
stakeholders may have. It, in principle, ignores what actual
stakeholders define as problems, and how they perceive future
developments and possible management solutions, given their
underlying beliefs and values. One simply assumes that, in a
society, a stereotypical world view and management style form
either a perfect match (utopia), or a perfect mismatch (dysto-
pia). In reality, other shades will exist, for example that the
management style is only partly in correspondence with the
dominant societal world view, or that there are multiple com-
peting societal worldviews that each evaluate the management
style in different ways. As such it is not yet fully equipped
to provide a nuanced assessment of societal support for the
various management styles (see also Offermans et al. 2009).
Second, current perspective-based scenario analysis does
not take into account trajectories in which management
Fig. 1 Main characteristics of the stereotypical perspectives of
Cultural Theory. Adapted from Van Asselt (2000)
2 The two remaining perspectives ‘fatalist’ and ‘hermit’ are generally
omitted in policy studies, since in both perspectives the concept of
active policy is rejected.
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style and world view change over time. Retrospective
analysis of Dutch water management, however, indicates
that trend breaks are likely to occur, especially related to
extreme events such as flooding. Van der Brugge et al.
(2005), for example, shows that the shift in Dutch water
management over the past decades from ‘fighting water’ to
‘accommodating water’ reflects a fundamental perspective
change corresponding to a shift from a hierarchical to a
more egalitarian management style. The current method is
not yet capable of exploring such type of non-linear
dynamics. It therefore fails to describe adaptation pathways
(rather than ‘static’ management styles), which will most
probably unfold in a highly dynamic world, in which
societal world views will be continuously subject to change.
Hence, there is a need for including the discontinuous
development of societal perspectives in the scenario ana-
lysis process (see also Haasnoot et al. 2009).
Analytical framework for describing and analyzing
societal perspective dynamics
Current scenario practice does not ignore societal per-
spectives and perspective change. In participatory back-
casting (Kok et al. 2006; Van de Kerkhof et al. 2002), for
example, factors related to societal perspective change
(like ‘public acceptance’ or ‘cultural change’) are often
implicitly included in back-casting trajectories toward an
end-state. In the European scenarios of the VISIONS pro-
ject (Van Asselt et al. 2005), perspective dynamics comes
to the fore both in the main scenario narratives (e.g.
ongoing individualization in the ‘Big is Beautiful’ sce-
nario) as well in the various bifurcations3 to those scenarios
(e.g. ‘what if businesses become socially responsible?’). In
the TRANSCE approach of Sondeijker (2009), perspective
change is explicitly considered in the scenario analysis of
structural societal change. Furthermore, Van Notten (2005)
experimented with a perspective-based back-casting tech-
nique. None of the above approaches, however, provide a
systematic approach for describing and analyzing per-
spective dynamics, and therefore provide limited insight
into the dynamics of such perspective change.
Providing such a systematic approach poses an obvious
challenge. In any society, perspectives may vary from
individual to individual, across scale levels (individual,
family, community, region, country), and actor groups
(water managers, farmers, residents, boaters, conserva-
tionists). Perspective change, then, is a highly complex
process involving various events, developments, and actor
interactions. Given this complexity, we derived three basic
principles as starting points to describe and analyze societal
perspectives and perspective change:
• Perspectives are heterogeneous: In reality, the perspec-
tive of any individual or other social actor is in
principle never of the stereotypical ‘pure’ type. It
always contains elements of various stereotypical
perspectives. As such, a perspective can be decom-
posed to a set of salient beliefs (in our case regarding
the management of the River Meuse), which should be
assessed individually in order to properly reflect ones
perspective. To this end, societal perspectives are
operationalized on the so-called perspectives map, see
‘‘The perspectives mapping tool’’.
• Perspective change is driven by surprise: Surprises
(Thompson et al. 1990) are defined as events or
developments that challenge one’s perspective.4 Con-
versely, one may speak of ‘confirmations’ as events and
developments that confirm one’s perspective. It is
assumed that surprises and a lack of confirmations
may drive perspective change. However, perspectives
are considered to be deeply rooted and therefore
resistant to change (Thompson et al. 1990). Therefore,
we hypothesize that an accumulation of surprises and a
persistent lack of confirmations are necessary to induce
perspective change.
• Perspective change emerges from a competition
between a dominant perspective and undercurrents:
Following transition theory (Rotmans 2005; Van der
Brugge 2009), one may discriminate between the
‘dominant perspective’ and the less dominant perspec-
tives, called ‘undercurrents’. The dominant perspective
is hereby defined as the perspective that receives the
largest societal support. An undercurrent is seen as a
distinguishable ‘social movement’—possibly linked to
specific individuals, organizations, and networks—
which clearly advocates a different perspective then
the dominant one. Undercurrents may exist long while
hardly being noticed; however, appropriate surprises
and confirmations may form the breeding ground for
undercurrents to grow and eventually replace the
dominant perspective.
Summarizing, our view of societal perspective change is
one where multiple societal perspectives co-evolve. This
co-evolution is visualized on the perspectives triangle of
Fig. 2, which shows the position of the perspectives,
3 Bifurcations describe scenario variants that may occur if circum-
stances at key points differ; events or developments that violate one’s
assumptions about how systems behave.
4 This definition of surprise is in line with other definitions in the
scenario literature, e.g. as ‘unexpected discrete events, ‘discontinu-
ities in long-term trends’, and ‘the sudden emergence of new
information’. The current definition highlights that a surprise is never
surprising in itself, but only in relation to the perception of the
observer (see Van Notten 2005).
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calculated from the perspectives map.5 The co-evolution
involves both changing positions and changing societal
support, which is visualized as the circle’s size. Changes in
societal perspective are reflected through a change of the
position of the dominant perspective on the perspectives
map, or through a change in the societal support from the
dominant perspective to an undercurrent competitor. These
dynamics are driven by surprising and confirming events
and developments in the water system, the societal system,
and its larger context.
The perspectives mapping tool
The analytical framework above translates to a concrete
tool to support the scenario analysis process: the so-called
perspectives mapping tool (see also Offermans et al.
2009). The perspectives map (see Fig. 3) consists of a set
of salient beliefs pertaining to world view and manage-
ment style. For each belief, the hierarchist, individualist,
and egalitarian positions are given. Regarding the man-
agement of flood safety, for example, the hierarchist
believes in the principle of flood prevention, the egali-
tarian believes flood-prone areas should be abandoned,
while the individualist would favor innovative solutions
for flood resistant building in flood-prone areas. The
perspective of any societal actor is then mapped by
deciding for each one of the salient beliefs whether it
supports the hierarchist, egalitarian, or individualist view
(or perhaps multiple or none of those). The perspectives
map was implemented in a simple computer tool. The
average position on the perspectives map is then visual-
ized in the perspectives triangle of Fig. 2.
In the case study of the River Meuse (described in the
next section), the perspectives map was applied in two
complementary ways. First, it was used as an analytical
tool for ex-post analysis of perspective dynamics elicited
from the stakeholder workshops. It was used, for example,
to interpret and analyze historical perspective changes
recorded during a stakeholder workshop. Second, it was
used as a participatory tool operated during the workshops.
For example, workshop participants applied the perspec-
tives map to reflect on the future development of the
dominant societal perspective regarding the management
of the River Meuse. The procedures for applying the per-
spectives mapping tool in the scenario analysis process are
further described in the next section on the case study of
the River Meuse.
Case study of the River Meuse
The extended perspectives approach has been applied in a
case study on the management of the River Meuse in the
Dutch Province of Limburg. This case study was focussed
on two questions: in which way and under which circum-
stances did perspective shifts in water management in
Limburg take place in history? And in which way and
under which circumstances might perspective shifts take
Fig. 2 Societal perspective
change on river management is
seen as a co-evolution of
multiple perspectives including
a dominant perspective and
possibly multiple undercurrents.
The perspectives are
characterized by their ‘position’
(specified on the perspectives
map) and ‘size’ (representing
their societal support). The
perspectives shown reflect the
dominant water management
perspective and hypothetical
undercurrents of the present, see
‘‘Perspectives in the present’’
5 The position on the perspectives triangle reflects the average
position on the perspectives map specified in so-called barycentric
coordinates.
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place in the future? During these sessions, there was time
to discuss what kind of policy relevant insights this would
generate. The case study as such was less focussed on the
realization of new substantive knowledge regarding the
management of the River Meuse. The main focus was on
methodological learning with regard to the added value of
the extended perspectives scenario approach.
Context
The context of the case study was the River Meuse in the
Netherlands. Along the Limburg Meuse, the river and its
floodplains support a variety of societal functions, includ-
ing housing, shipping, agriculture and horticulture, mineral
extraction, and ecology. Despite these virtues of the Meuse,
there is also reason for concern. Partly due to recent flood
events in 1993 and 1995, and exceptionally dry summers in
2002 and 2003, there is a growing recognition that climate
change, urbanization, and increasing water demands are
increasing the vulnerability toward flooding and drought
(Valkering 2009). The need for adaptation measures is
broadly recognized in Dutch river management (e.g. see
V&W 2009).
In the Netherlands, river management is relatively
decentralized (Enserink et al. 2003). The main responsible
for the main surface water bodies—like the River Meuse—is
the national Ministry of Transport, Public works, and Water
Management. However, through the close linkage with
spatial planning, and given the ambition for stakeholder
participation formulated at both European and national
policy levels, river management may involve a variety of
stakeholders, including regional governments (provinces,
municipalities, water boards) and (associations of) boaters,
farmers, nature conservationists, and citizens. Water man-
agement is thus often a collaborative task, in which a variety
of stakeholder perspectives are taken into account.
Currently, there is an ongoing river management project
along the Meuse—the ‘Meuse works’—aiming to improve
flood protection, nature development and shipping, through
a river widening and natural river restoration approach.
However, the problematic planning phase of this project of
this project seems to indicate that the recognized shift in
river management style (Van der Brugge et al. 2005)—i.e.
from a dike-building toward a natural river restoration
approach—is not yet a set course (Valkering 2009). Indeed,
recent strategic policy documents (Deltacommissie 2008;
Fig. 3 The perspectives map for Dutch river management. The
perspectives map consists of a set of salient beliefs (the rows)
regarding, for example, the value of water, trust in technological
solutions, the priority given to water functions, the main principle of
water management and spatial panning, and the way the water
management process should be carried out. For each belief, the
hierarchist, individualist, and egalitarian positions (columns) are
given. The current map compares the historical dominant perspectives
of 1800–1960 (yellow) and 1960–1990 (blue); yellow with a blue rim
indicates an overlapping belief. See also ‘‘Perspective changes in the
past’’ (color figure online)
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V&W 2009) take into consideration various alternative
approaches, including flood resistent building and broad-
ened dikes, reflecting diverging river management per-
spectives. That makes the future of the River Meuse
interesting to explore.
Process characteristics
The case study involved a series of four facilitated work-
shops carried out over the course of 1 year. Participants
included representatives of governments (both on the
regional and on the national scale), organizations special-
ized in nature development, the shipping sector, the
drinking water supply sector, and scientists. In total, 15
experts have been involved representing different per-
spectives and expertise with regard to water management.
The 1st workshop was concerned with analyzing and
explaining perspectives shifts in history. The 2nd workshop
focussed on identifying the current (dominant) perspective
and undercurrents. Workshops 3 and 4 explored possible
shifts in perspectives in the future, with an explicit focus on
policy relevance in the final workshop. The results of the
workshops were analyzed by the project team, and the
group of experts reflected on these insights. In the fol-
lowing, we focus on the use of the perspectives mapping
tool in the scenario analysis process. For a detailed account
of the participatory process, see Valkering et al. (2008).
Perspective changes in the past
The 1st workshop (Offermans and Valkering 2007b)
focussed on the question: what can be learned about the
dynamics of perspective change by reflecting on the past?
In small discussion groups (*6 people), participants were
challenged to reflect upon the historical perspective chan-
ges regarding the management of the River Meuse, and the
event and development that put those changes in motion.
After the workshop, the project team used the perspectives
map to analyze the results. First, the recorded historical
perspective changes were interpreted on the perspectives
map. Second, the interpreted perspective changes were
linked to the recorded events and developments that were
said to have set those changes in motion to obtain pre-
liminary insight into the drivers of historical perspective
change.
The perspectives map proved suitable to interpret his-
torical perspective change. Three major shifts were iden-
tified: from a rather hierarchist-individualist period
(1800–1960) of economic development and large-scale
canalization works, to a more egalitarian period
(1960–1990) with increasing priority for ecological values
and water quality, to a return to hierarchist values
(1990–2007) with increasing flood awareness and water
level control, see Fig. 3. The analysis of the drivers
allowed for testing the hypothesis that perspectives are
resistant to change. Indeed, single events or developments
appeared insufficient to drive a perspective change,
although they can play important catalytic roles. Another
insight was that perspective change seemed strongly driven
by ‘external’ events and developments, such as an indus-
trial accident upstream causing a sudden heavy pollution,
increasing global environmental awareness, and climate
change. Context changes thus seemed equally important
drivers of perspective change, as the changes pertaining to
the direct environment of the River Meuse.
Perspectives in the present
The 2nd workshop (Offermans and Valkering 2007a)
zoomed in further on the current perspectives on the
management of the River Meuse. Under the assumption
that the workshop participants formed a fair representation
of river management in the region, the mapping tool was
used to characterize the dominant perspective and relevant
undercurrents. On the basis of a previously completed
questionnaire, small discussion groups were formed of
‘like-minded’ people adhering to a similar perspective.
Following, the groups were challenged to convey their
perspective through a discussion about their true priorities
and ideals regarding the River Meuse, ignoring the current
constraints as much as possible. In the ex-post analysis of
the results on the perspectives map, the similarities
between the two groups were assumed to be representative
for the dominant perspective. The differences between both
groups were assumed to reflect the undercurrents.
This analysis of group perspectives proved difficult.
First, the participants’ perspectives elicited from the pre-
viously completed questionnaire seemed rather inconsistent
with the perspectives emerging out of the discussion
groups. Second, the perspective difference between the
discussion groups was much smaller than the project team
expected. It appeared that the participants reasoned more
from the viewpoint ‘what is currently possible’ rather than
‘what should we ideally do’.
Nonetheless, the analysis framework allowed for insight
into the perspective diversity among the workshop par-
ticipants. In line with the assumption of heterogeneous
perspectives, the dominant perspective appeared to consist
of a mix of elements of the stereotypical perspectives.
A predominantly hierarchist view (e.g. ‘water follows’,
‘government responsibility’, ‘win–win solutions’) was
supplemented with individualist (‘no problem’, ‘trust in
technology’) and egalitarian (‘participatory decision-making’,
‘prioritising ecology’) beliefs. Also, a number of crucial
belief differences between the subgroups could be identified
concerning the beliefs regarding water management
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responsibility (‘governments’ vs. ‘private sector and indi-
viduals’), water priority (‘compensation and ecology’ vs.
‘innovation and economy’), and flood management (‘flood
prevention vs. ‘adaptation and innovation’). For our analysis,
these perspective differences were interpreted as hypotheti-
cal egalitarian and individualist undercurrents, countering
the predominantly hierarchist dominant perspective (see
Fig. 2).
Possible perspective changes in the future
In the 3rd and 4th workshops, perspective changes toward
the future were explored. The 3rd workshop (Offermans
and Valkering 2007d) aimed for a first exploration of future
perspective change, notably to assess possible drivers of
perspective discontinuities. The participants first engaged
in a brainstorming session to reflect on the ‘durability’ of
the current dominant perspective. Under what circum-
stances, events, and developments will the dominant per-
spective hold, and (conversely) when will it become
unsustainable? In a second exercise, a selection of the
mentioned factors was reasoned through, yielding a series
of perspective change story-lines. The 4th workshop
(Offermans and Valkering 2007c) aimed to derive more
comprehensive narratives of perspective change. The par-
ticipants (in two parallel groups) were confronted with two
context scenarios, one showing rather linear context
developments, the other describing discontinuous trends.6
The context scenarios also included a number of potentially
surprising events (in the form of hypothetical newspaper
headlines), mostly inspired by the drivers mentioned in the
previous workshop (e.g. a dam break, an airplane disaster,
or a persistent drought). The participants were guided
through the scenarios and asked to reflect on the conse-
quences of the envisioned developments and events for the
dominant perspective on river management, using the
developed perspectives map.7
The workshops resulted in a palette of possible drivers of
perspectives changes, and eventually two scenarios of per-
spective change (Valkering et al. 2008). The so-called
‘Limburg Cares’ scenario is particularly interesting as it
explores a trend break. The adopted context scenario initially
develops along individualist lines (continuing economic
growth, spatial pressure, privatization, new technologies,
and innovative use of space), but curbs gradually in a more
egalitarian direction (aging population, stagnating economic
growth, receding government, focus on regional identity,
and increasing dependency on social support from friends
and relatives). Reasoning through the implication of this
context scenario for the water management perspective,
three phases appeared: ‘Limburg grows’, ‘Limburg divided’,
and ‘Limburg rediscovered’, see Fig. 4. In the first phase,
‘Limburg grows’, incremental changes toward individual-
ism were projected to occur (e.g. increasing individual
responsibility, economic appreciation of minor risks), in line
with the context developments offered. Eventually, the trend
Fig. 4 Perspective changes in
the ‘Limburg Cares’ scenario,
including potential bifurcations
as a result of surprise
6 The context scenarios were developed prior to the workshop, based
on a previous regional scenario study.
7 The perspectives map was presented on paper, as the computer tool
was not yet operational at that time.
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toward egalitarianism was projected to prevail (‘Limburg
rediscovered’) with a focus on collective interests and sus-
tainability, new regional and societal governing institutions,
and successful cross-border collaboration.
This scenario serves to illustrate the type of insight that
can be obtained:
• The effect of context developments on the dominant
water management perspective, as perceived by the
workshop participants, appears consistent with the
hypothesis of surprise. For example, typical egalitarian
confirmations drive the dominant perspective in an
egalitarian perspective.
• Some beliefs, however, appear more persistent than
others. Salient beliefs like ‘problem perception’ (seri-
ous but manageable) and notably ‘responsibility’ (gov-
ernment holds final responsibility) remained invariant
under all scenario phases.
• During a transitional period, tensions may occur. In the
transitional period (‘Limburg divided’), some groups
hold onto their individualist beliefs, strictly pursuing
their self-interest to ‘save their skin’, while other
groups shift to egalitarian beliefs, stressing solidarity to
overcome the problems encountered. Also, while there
is a clear tendency to avoid societal risks (like flood
risk), the government lacks the financial means to
exclude those risks effectively.
• The effect of surprising events can be counter-intuitive.
The surprise ‘repeated drought’ in the ‘Limburg
divided’ period, for example, tends to reflect a hierar-
chist and individualist surprise. The workshop partic-
ipants, however, envisioned two possible responses,
respectively toward hierarchism (strong government
action to safeguard water supply) and individualism
(maximizing individual water extraction causing
(cross-border) water conflict)! The effect of a surprising
event thus not only depends on the nature of the event
itself, but also on the context under which it occurs.
Evaluating a strategic water management plan
In the second part of the 4th workshop (Offermans and
Valkering 2007c), the participants were confronted with
the perspective (as analyzed by the project team) under-
lying strategic national policy documents on water man-
agement and spatial planning. This so-called ‘Dutch water
vision’ was compared to the perspective development
portrayed in their scenarios using the perspectives map.
The comparison revealed various tensions regarding the
various salient beliefs, see Fig. 5. For example, while the
water vision calls for increased responsibility for private
parties, the Limburg Cares scenario portrays a future in
which citizen groups and NGOs at the regional level take
Fig. 5 The perspective underlying the ‘Dutch water vision’ (yellow) compared to the dominant societal perspective of Limburg rediscovered
(Limburg Cares scenario, blue). Yellow with a blue rim implies that the beliefs overlap
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more initiative and responsibility. Exploring such tensions
may help to be aware of the possibility that more regional
and civil forms of government are called for.
Note, finally, that the various surprises included in the
scenarios can increase or decrease the above tensions,
depending on the direction of perspective change set in
motion by the event. The event ‘repeated drought’ in the
Limburg Cares scenario and the associated move toward
hierarchism, for example, tends to increase tension. The
increasing call for government responsibility conflicts with
the ambition of more responsibility for private parties
expressed in the Dutch water vision. This illustrates the
importance of anticipating surprising events in strategic
water management policy.
Discussion and outlook
In this section, we summarize and discuss our findings. We
will do so by addressing the three research questions for-
mulated in the introduction. The section is concluded with
an outlook for further research.
Key insights into the scenario analysis of perspective
change
• How to systematically include societal perspective
dynamics in scenario analysis?
In this paper, we aimed to further develop the approach of
perspective-based scenario analysis. To this end, we
developed the concept of perspectives mapping, in which
perspectives are quantified as ‘positions’, and perspective
changes as ‘pathways’, on the perspectives map. The per-
spectives mapping approach was applied in a participatory
scenario development process concerning the case study of
River Meuse, in which eventually two prototype scenarios
were developed, in which context changes, perspective
changes, the role of surprising events, and policy impli-
cations are coherently described. In this process, perspec-
tives mapping was applied to
• interpret historical perspective changes recorded during
a workshop
• analyze the drivers of such historical perspective
change
• classify the perspectives of workshop participants and
analyze the diversity among them in terms of ‘dominant
perspectives’ and ‘undercurrents’
• support reflection on future perspective change as a
result of surprising developments and events
• support comparing possible future societal perspectives
with perspectives underlying strategic policy documents
As such, the mapping approach was useful, both as an
analytical tool to support the analysis of perspective
dynamics by the project team, and a participatory tool to
support reflection on perspective dynamics by the work-
shop participants.
However, two critical issues were identified that require
further attention in future work: First, the scenarios still
describe insufficiently the complex action–reaction pat-
terns underlying the development of context, societal per-
spectives, water management, and the water system. For
instance, the scenarios properly illustrate how context
changes drive perspective change, including (in the Lim-
burg Cares scenario) a perspective-based trend break.
However, the further implication for concrete water man-
agement strategies, their effects on the water system, and
possible feedbacks to the societal perspective have not yet
been reasoned through. Also, the future scenarios do not
yet include the dynamics between dominant perspectives
and undercurrents as postulated in ‘‘Analytical framework
for describing and analysing societal perspective dynam-
ics’’. In follow-up work, the scenarios should thus become
richer in terms of representing water–society interactions
and complex social dynamics.
Second, the insights into societal perspective dynamics
obtained from workshops alone need to be interpreted with
care. Even when participants are carefully selected, it
remains questionable to what extent the perspective diver-
sity elicited among workshop participants is representative
for the actual perspective diversity in the river management
society. The majority of participants in the case study, for
example, seemed to reflect similar perspectives. Moreover,
it appeared that they found it difficult to ‘let go’ of current
constraints when discussing their water management ideals
in the 2nd workshop. To further underpin the mapping of
societal perspectives and perspective change, a broader
social scientific analysis may be required, e.g. using his-
torical analysis and survey techniques.
• To what extent does the extended perspectives approach
provide insights into the drivers of perspective change?
Both the historical analysis and the future outlooks
provided preliminary insight into the drivers of perspective
change. In particular, it allowed for testing the formulated
hypotheses that perspective change is driven by surprising
events and developments as considered by the dominant
societal perspective, but that societal perspectives are also
resistant to change. Typical insights were that:
• societal perspectives on river management are subject
to change
• single events or developments indeed appear insuffi-
cient to drive a perspective change, although they may
play catalytic roles
238 P. Valkering et al.
123
• perspective changes are often put in motion by external
events and developments outside the sphere of influ-
ence of river management in Limburg
• some beliefs–for example regarding problem percep-
tion and the water management responsibility–appear
relatively persistent to change
• the effect of a surprising event not only depends on the
nature of the event itself, but also on the context in
which it occurs.
Particularly intriguing was that the assumption that
solely the nature of a surprising event determines the
direction of perspective change seems insufficiently
nuanced. In some examples, events that a priori seemed a
surprise for a specific perspective were actually enforcing
that perspective (rather than weakening it) due to mitigat-
ing circumstances. Hence, the context within which an
event occurs is thus considered highly important for
understanding its effect. These, and other, preliminary
insights are considered a basis for formulating more
detailed hypotheses on the drivers of perspective change,
which may be explored in future research.
Finally, although we observed a rather consistent rela-
tion between the context developments and perspective
change, it was not very critically assessed. In reality,
institutional settings, power structures and existing infra-
structures slow down, or even block societal change
(Rotmans 2005; Van der Brugge 2009). Exploring such
potential blockades to perspective change in the scenario
development process may improve the plausibility of the
outlooks of perspective change.
• What is the potential contribution of the extended
perspectives approach for supporting water manage-
ment policy and societal learning?
In a concluding discussion, the 4th workshop was
evaluated and general policy insights were drawn (Offer-
mans and Valkering 2007c). Three main features were
highlighted:
On a general note, the scenario development process
was said to contribute to creating awareness about the
plurality of perspectives and the dynamics of perspective
change. The participants found the approach useful for
understanding the ongoing social ‘struggle’ between fun-
damentally different views on water management, which
were considered ‘‘perhaps even more important than the
physical reality’’. Also, including dynamics of perspective
change in the scenarios provided a powerful tool to illus-
trate that dominant ways of thinking about water man-
agement are always subject to change, and that the current
way of thinking might not be the most adequate to manage
future situations. ‘‘Think future oriented’’ was a general
key message that reflected those ideas.
Monitoring societal perspectives was considered to be
one of the main potentials of this approach for policy
support. Participants argued that the perspective underlying
strategic water management policy should be more
explicitly addressed and compared with societal views.
Moreover, water management policy needs to be flexible
to be able to anticipate changing societal views. Finally,
possible perspective differences between the national
and local scale levels could be monitored, to support
consistency between top-down visions and bottom-up
initiatives.
Finally, the participants learned that the timing of water
management policy is important. Shocking events—such
as flood-related disasters, drought or water quality calam-
ities—can have a significant impact on the societal per-
spective, and hence on the societal support for water
management policy. The perspectives approach could be
adopted to explore the consequences of shocking events for
water management policy, to consider beforehand which
policy responses might be most suitable in the case such an
event would take place.
Outlook
The approach so far has focussed on mapping the devel-
opment of perspectives over time, understanding the driv-
ers of perspective change, and reasoning through the
implications for water management policy. Insights into
those dynamics were obtained through a participatory
process with stakeholders. For the approach to mature,
main challenges were said to include a better representation
of the interactions between the water system and society, a
better representation of the social dynamics of perspective
change, and a better underpinning of the insights into
societal perspective dynamics emerging from the partici-
patory process.
We therefore envision a three-pillar approach to our
future investigation of perspectives and perspective
change. The first pillar is the development of a sound
theoretical framework for understanding the dynamics of
societal perspective change, and notably the interaction
between water system changes and societal responses. To
this end, insight from cultural theory (Thompson et al.
1990), Advocacy Coalition Framework theory (Sabatier
and Jenkins-Smith 1993), transitions theory (Rotmans
2005; Van der Brugge 2009), and Integrated Assessment
Modeling (i.e. the conceptual model of Pressure State
Impact Response) is adopted for developing a theoretical
framework tailored to our case (see also Valkering et al.
2009).
The second pillar is empirical data gathering. To this
end, the methodology for measuring societal perspectives
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will be further developed and applied to analyze a number
of historical cases of perspective change (e.g. through lit-
erature research and interviews) and a better assessment of
the current status quo (e.g. through surveys). This will
improve the understanding of the drivers of perspective
change—and possibly the dynamics between dominant
perspectives and undercurrents though which perspective
change emerged—for different water management case
studies in different contexts.
The third pillar is participatory simulation through
multiple-perspective based games. Multiple-perspective
based gaming—previously described in Valkering et al.
(2009)—entails setting up a policy-gaming environment in
which players advocating different perspectives compete
over water management policy. The game allows for the
formation of coalitions representing dominant perspectives
and undercurrents. A crucial feature of the gaming approach
is an integrated assessment meta model (Haasnoot et al.
2009) that allows for rapid simulation of water related
impacts. Operating this model in the gaming environment
allows for investigating the interaction between the water
system and the (artificial) water management society in a
highly interactive way. The observed game dynamics
between the dominant perspective and undercurrent coali-
tions is assumed to generate insight into the dynamics of
perspective change. Eventually, insight into the game
dynamics may be translated into generic ‘response rules’
reflecting societal perspective changes in response to given
events and developments. This would allow running and
analyzing statistical ensembles of perspective change tra-
jectories, which would further enhance insights into future
perspective change (see also Haasnoot et al. 2009).
The three methodological approaches together are
assumed to provide adequate insights for developing
coherent narratives—combining qualitative and quantita-
tive elements—describing future trajectories of perspective
change.
Conclusion
In this paper, we have aimed to further scenario method-
ology to explore future developments of societal perspec-
tives on climate adaptation issues in a systematic way. To
this end, the existing approach of perspective-based sce-
nario analysis was extended with a perspectives mapping
tool, which was applied and tested for the case study of the
River Meuse. Overall, the results of this case study illus-
trate that the future development of societal perspectives is
indeed relevant to consider. The development is uncertain,
as it is influenced by various events and development in
unpredictable ways. Also, this development is important,
since it significantly influences the desirability of, and
societal support for climate adaptation policy. Hence, it is a
relevant factor to consider in the assessment of long-term
river management strategies.
The case study also illustrates the potential of the
approach to assess the dynamics of perspective change.
We saw that perspective changes are not simply due to
single events, but rather due to a combination of gradual
developments and catalytic shock events, often external.
The timing of the event therein was crucial, that is to say,
if a certain event occurs, the response depends on the
‘state’ of the societal system at that time. This suggests
that the susceptibility of societal systems to large per-
spective shifts is variable and evolves over time. These,
and other, preliminary insights are considered a basis for
formulating more detailed hypotheses on the drivers of
perspective change, which may be explored in future
research.
The scenario analysis of perspective change appears
promising for supporting climate adaptation policy. It may
contribute to societal awareness about perspectives and
perspective change and offers potential for monitoring
societal perspectives, and evaluating the timing of water
management policy in relation to the possible occurrence of
surprising events. Moreover, it may offer a method for
assessing the flexibility of water management strategies, by
including the societal costs of a change of management style
into the policy assessment. Finally, perspective changes are
often considered necessary as part of sustainability transi-
tions (e.g. Rotmans 2005; Ta`bara and Pahl-Wostl 2007). In
this light, exploring perspective change scenarios may offer
support for policy makers (and other stakeholders) to pro-
actively engage in such a transition processes (see also
Sondeijker 2009).
Many challenges exist for further developing this
approach into a mature scenario method for policy support.
These challenges can be summarized as (a) a better inte-
gration of water knowledge in the scenario development
process through the development and application of inte-
grated water system models, (b) a better grounding of the
perspective change model through further empirical
research on additional case studies, (c) a better represen-
tation of the social dynamics of perspective change, and (d)
analyzing possible future co-evolutionary trajectories of
the coupled water–society system through a gaming sim-
ulation approach in the context of participatory scenario
development.
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